Introduction
Malalignment of the patellofemoral joint, besides morphological, involves also dynamic incongruence of the joint surfaces of trochlea and patella. Dynamic aspect of the patellar malalignment, according to Grelsamer 1 , is presented by translational (subluxation) and/or rotational (tilt) deviation of the patella related to one of patellar axis. There are two major symptoms of the patellofemoral malalignment: patellar slipping and anterior knee pain.
Patellar slipping that occurs during flexion and extension of the knee, sometimes also presented as catching and pseudo locking, is regarded as subjective interpretation of the clinical phenomena known as patellar subluxation. Both morphologic and dynamic disorders of the patellofemoral joint, in various reciprocal relations, represent the source of patellar slipping. Those disorders could be constitutional, acquired or the combination of those two 2, 3 . Anterior knee pain that originates from the patellofemoral joint is controversial in many ways. Patellofemoral malalignment is one of the principal etiologic factors for that pain, but certainly not the only one. Histological and functional changes in small parapatellar nerves, especially of the lateral retinaculum, also contribute substantially in occurrence of the pain syndrome 4 . Degenerative changes in subchondral bone, as well as fibrous synovial plicae of the knee are also responsible for the pain. Some authors hypothesize that a number of patients might have individual trigger for the onset of pain 1 .
Treatment of the symptomatic patellofemoral malalignment should always start non operatively 5 . The cornerstone of this treatment is physical therapy, based on knee extensor and hip abductor muscles strengthening, appropriate patella bracing and taping, foot orthotics, and modification of life activities associated with bending of the knee. Although it obviously does not address the knee extensor alignment significantly, fore mentioned therapy shows good results in terms of subsidence and sometimes complete elimination of the major complaints 2, 6, 7 . Unacceptable result of the non operative treatment, that was performed not less than three months continually, leads to preparation for the surgery 8 . 
Material and methods
This prospective non randomized study included 35 patients, with patellofemoral malalignment and complaint on anterior knee pain and patellar slipping, without improvement of the symptoms after three months program of non operative treatment.
After the program, their two major symptoms were both still present and evaluated There were 28 female , and 7 male patients, whose age ranged from 16 to 46 (mean 28.9).
Initially, the patients were divided in two groups. In the first group, there were 10 patients, all of them with both numerical predictors of patellar subluxation: Q angle more than 15°, and Merchant's angle more than +6°. For that reason, those ten patients underwent immediate proximal and distal alignments. In the second group, with the rest 25 patients, we planned to perform the same surgical scenario but in two separate steps, at least 4 months apart: first step arthroscopic or arthroscopicaly assisted proximal alignment, and second -open distal realignment. But four months after the proximal alignment, 17 of those 25 patients were satisfied with the result. In all those cases, functional Tegner -Lysholm score exceeded 65 points, and assessment of the patellar pain and slipping showed at least "good" results, so further surgical treatment was stopped. Therefore, four months after the proximal alignment, the patients from the initial second group were subdivided into two more groups, those 17 whose surgical treatment was terminated, and the rest 8 who underwent delayed distal alignment. Finally, the study had three groups of patients: first (ten patients) with immediate proximal and distal alignment, second (eight patients) where proximal and distal alignment were performed in two steps, four months apart from each other, and third (seventeen patients) where only proximal alignment was performed. For the assessment of functional status of their knees, and major symptoms, we had to use one of the validated knee scoring systems. Most of the available functional knee scores are designed for specific pathology of the knee joint. Yet, some of them are modified, so that they could be used more extensively. Kujala Anterior Knee Pain Scale 31 is designed for patellofemoral disorders, but since it includes some of the activities such as running and jumping, that most of our patients excluded from their everyday activities, even before the onset of symptoms, we decided to go for Tegner -Lysholm Knee Scoring Scale, a modification of classic Lysholm -Gylquist knee test 32 , that was more appropriate for usual activities of our patients. Lysholm -Tegner test utilizes eight major symptoms, findings and activities related to the knee, predominantly patellofemoral part, for evaluation of its functional status, with maximal score of 100 points. The score is graded as follows: less than 65 is poor, 65 -83 fair, 84 -90 good, and more than 90 is excellent. First measurement was made after completion of physical therapy (before the surgery), secondfour months after the surgery, third -a year later, and fourth -three years later, with total follow up of 40 months after the surgical treatment. Table 2 Comparison of functional results at the beginning to those at the end of the study Using the same non parametric analysis of the ranks (Wilcoxon test) where the matched pairs were successive measurements of the functional scores in each of three groups of our patients, we have tested functional status between every two successive steps of treatment, to estimate whether the improvement was smooth and consistent during the whole observed period, or irregular, limited to some of the phases (Table 3) . To do so, we divided the whole follow up period in 3 phases of treatment as follows: first (I), from the preoperative measurement until four months after the last operation, second (II), beginning four months after the last operation and the year ahead and third (III) between one and three years after the second measurement. Summing up the data, in the first two groups we obtained similar results. Significant change of the functional score occurred after the extensive surgery and lasted until the end of first postoperative year, followed by flat, insignificant alteration during the third phase.
In the third group we had even-handed, significant improvement during all three phases.
Patellar pain and slipping
Two most important symptoms in patellofemoral malalignment, patellar pain and slipping, were observed separately. Basic satistic parameters of the major symptoms, in all three groups, preoperatively and during follow up, are shown in tables 4 and 5: Median values for patellar slipping, showed the most impressive and constant increase during the whole follow up period and reached maximum, only in the first group, in which the patients underwent immediate extensive surgery (Table 4) . On the contrary, median values for the patellar pain were almost equal between all groups, with even and slow increase, but non of them reached maximum (Table 5) .
Comparison between the groups at the beginning of treatment regarding both symptoms, using rank analysis (Kruskal -Wallis H test), showed no statistical difference (for pain: N=35 df=2 H=2.534385, p=0.2816, and N=35 df=2 H=2.461491, p=0.2921 for patellar slipping) ⃰ . The same results came at the end of the treatment: there was no statistically significant difference neither for pain nor patellar slipping (N=35 df=2 H=1.032605, p=0.5967 and N=35 df=2 H=1.642500, p=0.4399 correspondingly) ⃰ . So, concerning two major symptoms of patellofemoral malalignment, before our treatment, all three groups were equivalent, which was a good starting point for later comparison. At the end of our treatment, the results related to the patellar pain and slipping, between all groups, also belonged to the same distribution pattern.
Comparison of the results, in the beginning and at the end of the treatment, for both symptoms, patellar pain and slipping, in all patients and groups, using non parametric rank analysis for successive measurements (Wilcoxon matched pairs test), showed statistically significant differences: for pain p=0.000005 (N=35, T=11.00, Z=4.555887) ⃰ , and for slipping p=0.000015 (N=35, T=13.00, Z=4.326570) ⃰ . This confirms equal results of treatment, concerning both essential symptoms, without regards to strategy of surgery.
Discussion
Combination of various surgical techniques applied on different levels of extensor apparatus of the knee, as well as within the patellofemoral joint, using up to date diagnostic and surgical devices, enables complete correction of almost all diagnosed types of patellofemoral malalignment. However, postoperative functional scores, symptoms and objective findings were not equally satisfactory: some of widely accepted surgical techniques, after prolonged follow-up, showed disadvantages 25, 26, 27 the others did not report significant differences between subjective records and objective findings 24 .
Therefore some authors advocate restricted and highly controlled surgery, after precise definition of origin of the particular disorder 33 .
In this study, surgical treatment of the symptomatic patellofemoral malalignment included standard methods of proximal and distal alignment of the extensor apparatus of the knee. In all three groups, as the first surgical step, patients were submitted to arthroscopic, or arthroscopically assisted proximal alignment. The difference between the groups, besides geometric parameters of the patellofemoral joint and extensor apparatus of the knee, was also quantity of surgery, and time frame of successive surgical procedures.
Comparison of the results of treatment was based on assessment of knee functional score of each patient, as well as two major symptoms: patellar pain and slipping.
Since functional score of the patients of all three groups was assessed preoperatively as equal, changes in the score at the end of follow-up, could be regarded as outcome of the treatment. Statistically significant difference between functional scores at the end of the follow-up compared to the beginning of treatment, in all observed patients, points out equal end results of all 3 modalities of surgical treatment applied in this study. However, comparison of the functional scores within the groups, between succeeding phases of treatment, showed discontinuous increase in the first two groups, where more extensive surgery was applied: during first and second phase of treatment, which included period from the surgery until one year afterwards, the improvement was considerable, unlike the third phase, which represents period from one, until three years postoperatively. So, in the first and second group, we have achieved successful functional results more rapidly, than in the third group in which the amount of surgery was substantially smaller. But having in mind that at the end of follow-up, functional scores between all three groups did not show statistically significant difference, more rapid improvement of function, by means of extensive surgery, did not provide evidence of better end functional result. Furthermore, median values of the functional scores, at the end of treatment, were the highest in the third group, where the least invasive surgical strategy was applied.
Launching definitive conclusions regarding results of surgical treatment of symptomatic patellofemoral malalignment and patellar instability, based only on evidence of total functional score, might lead to inaccurate assessment of the treatment. Several articles confirm that, especially in cases with marked patellar instability, in spite of significant improvement of functional score of the knee after the surgery, percentage of persistent instability was unacceptably high 18, 19, 34 . For that reason, in this study, besides the functional status, we have tested separately two major symptoms of patellofemoral malalignment, patellar pain and slipping. There were no statistically significant differences concerning those two symptoms, between observed groups, neither at the beginning, nor at the end of follow-up. Yet, patellar slipping, basically a biomechanical symptom, according to the median values, definitely showed more significant improvement after the extensive immediate surgery, than in the second and third group. On the other hand, the pattern of median values increase for the second major symptom, the pain, during the whole follow up, was almost equal in all three groups. Nevertheless, all observed patients within all three groups, showed statistically significant difference and improvement, for both symptoms, at the end of the follow-up, comparing to the beginning of the treatment. So, all three surgical strategies for the treatment of symptomatic patellofemoral malalignment, applied in this study, ended up equally successful concerning two major symptoms of the disorder.
Conclusion
Results obtained in this study proved that extensive surgery in the treatment of symptomatic patellofemoral malalignment did not confirm decisive role. On the other hand, persistent and equally good functional results, after prolonged follow-up, were obtained in patients who underwent only arthroscopic or arthroscopicaly assisted proximal realignment in "step by step" surgery, without insisting on immediate ideal congruency. Therefore, if complex and extensive surgery, based on objective criteria, seems to be inevitable, two steps surgery should be considered by all means.
This study also implicates that achieving morphological and dynamic congruency of the patellofemoral joint in surgical treatment of symptomatic patellofemoral malalignment, using combined proximal and distal procedures, gives substantial improvement of functional results promptly, but may not always result in complete solving of major symptoms. Nevertheless, equally good results in surgical treatment of the same disorder could be obtained without insisting on ideal congruency.
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